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S1. Nanocomposite films with a low PVA solution concentration (C p =1/128 wt%)
shows SEM cross-section images of a SiO 2 -PVA nanocomposite film prepared in a single-step ( Figure 1 ) using a low PVA concentration (C p = 1/128 wt %) in the sprayed polymer solution and depositing for t = 4 min. Its average thickness (~370 nm, yellow arrows in Figure S1a ) is as expected slightly thinner but similar to that of films prepared for same deposition duration where polymer solutions with higher C p ( •min -1 ) is determined, one is able to quickly predict the filler loading solely from the nanocomposite film thickness and deposition duration t. 
S4. Filler-free polymer deposition
Single-step fabrication of polymer nanocomposites (Figure 1) is capable of achieving agglomerate-free films with extreme variability of filler content. It is easily tuned by (1) increasing polymer solution concentration (C p ), (2) its feed-rate or (3) the rate at which nanoparticles are synthesized. On the one extreme, filler-free polymers can be prepared by either employing a particle-free flame or eliminating the flame altogether. Figures S4 shows SEM cross-section images of pure PVA films prepared on glass substrates with a particle-free flame. The deposition duration t is identical (2 min) for all three images whereas the polymer solution concentration C p is varied between 1/8 ( Figure S4a In contrast to nanocomposites with filler ( Figure 2-4, Figures S1 ), these exhibit a less planar surface topography for all C p . In fact, there even are areas where PVA does not cover the substrate. More planar film surface obtained with nanoparticle addition (Figure 2 ) stems from the surface wetting induced by nanoparticles [3] . Nevertheless, optimization of the fabrication by adjusting the substrate temperature or eliminating the particle-free flame may
